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ISSUE AND REVISION SUMMARY

Revision .L Date Description of Issue or Revision
e —— e —

New procedure describing the reguirements of the as iow as

0 4.25-96 reasonably achievanie {(ALARA) review process at the Fernald
Environmental Management Project (FEMP), initiated by F.
Jdebens,

11-01-96 Revised procedure to include the ALARA Committee charter
1 - revisions, initiated by W_ Kortier,
5 09-30-97 Revised procedure 10 include re-engineered Fluor Daaniel

Fernaid (FDF} arganization. Initiated hy G. C. Olbur
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1.0 PURPOSE

This procedure establishes how the Fuar Daniel Fernald, {FDF} As Low As Reasonablv

Achievable (ALARA} committee will review the ALARA analysis of projecis/activities.

ALARA reviews must be conducted early in the design process, for example, the review
should commence with the alignment and be completed as conceptual/preliminary design
activities are performed.

2.0 SCOPE

The FOF ALARA committee will review the ALARA analysis of projects/activities at the
Fernald Environmental Management Project (FEMP} and periodic submittals from the
Radiological Awareness Committee (RAC).

3.0 REFERENCES

3.1 RM-0020, "FDF Radiolagical Contro! Requirement Manual.™
3.2 ED-12-4001, "Functional Requirements Document”

3.3 ED-
3.4 ED-12-4010, "Design Verification”

3.5 MS-1021, "Project Management®

3.6 ED-12-5001, "Engineenng/Construction Document Control®
3.7 ED-12-5002, "Fhqgineering Design Change Process”

3.8 PCS-012, "Cliange Controt Procedure”

4.0 RESPONSIBILITIES

A1
b |

ALARA Program and ensure that the ALARA process is fully impiemented
during the planning, design, and execution of a project.

4.2 Radioloqical Awareness Committee {(RAC)

4.2.1 Interfaces between management and workers for the continual
advancement of ALARA practices and concepts.

4.2.2 Submit the developed site ALARA goals to the ALARA committee for
endorsement.
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4.0 RESPONSIBILITIES

4,

2

4.3

a4

5.0 GENERAL

-
-

4
1

Radinlnaical Awareness Committee (RAC)

4.2.3

Monitor the site ALARA goals and provide a quarterly status report to

mEmar rmananament a-u-"- thea rommirtes
Uppioi igniagye TLAC T -

ALARA Committee

4.3.1

4.3.2

4.3.3

4.3.4

Perform ALARA Implementation Reviews in accordance with this procedure
and other approved site procedures.

Ensure that the ALARA Process 1s implemented during the preliminary
design review, when required. Provide technical recommendations to
supervisors, planners, schedulers, principle investigators, and design
enqgineers to reduce occupational doses and the spread of radiocactive
matenals.

Review and approve ALARA program improvements.

Endorse site ALARA goals submitted by the RAC prior to the beginning of
each calendar year for subsequent approval by the Office of the President.

Project/Discipline Engqineers

4.4.1

4.4.2

TL .. Al ATYA - b wan = b -
1 171 =i =i Ty b, plllanUpllY auupu:u Uv 1w ITyuneso uiia

incorporate design features that reduce, controi, eiminate, or mitigate
exposures to ionizing radiation and prevent the spread of radioactive
materials.

Support Radiological Control engineers and Environmental Comphance
protect engmneers in the performance of environmental ALARA evaluation.
Completed evaluations shall be included in the project design package and
project file for record keeping purposes.

[ M P, s molmemtmad by EME s vrem

e rrem s T
¥ CRGGSUTS G jeiriratstel

radiation by general employees, the public, or the environment shall be minimized
to the extent that social, technical, economic, practical and public requlatory policy
considerations aiiow. FOF management is committed to reducing radiation
exposures by applying ALARA concepts and pracuces in all activities that cause
exposure or have the potental to cause exposure.



Title: ALARA REVIEW

DOCUMENT NO: ED-12-2007

Campliarice with this procedure is mandstory whila performing

Effective Date: 09/30/97

Revision No. 2

the sctivities within #s scopa. Only a controlied copy may ba
isad in the performance of wark.

Page S of 17

5.2 ALARA COMMITTEE

|

5.2.1 The ALARA Committee {See Attachment A) performs the following

functions:

A. ALARA Committee review of projects is accomplished during the technical
review of documents prepared in accordance with ED-12-4003 and changes
to project designs which may affect dose.

B. The ALARA Committee shall evaluate and endorse the proposed site ALARA

goals and the quarterly status report prepared by the RAC prior to submittal
to the Office of the President for approval.

C. The ALARA Committee shall evaluate and concur with suggestions prepared
by the RAC for ALARA Program improvements.

6.0 PREREQUISITES

p——— | A__I =te MMALIA

___________

The IITIII"Idfy ﬂ Zara An dlv'b'b U'I'IHI, DdIBIV Assessment [DA] '[ne runctlonal
Requnrements Document (FRD), the project concepts, the ALARA process (See
Attachment B), and Performance Grading (PG} of Structures, Systems, and

Components (SSC) shali have been compieted prior t& review by tha AUARA

Committee,
7.0 PROCEDURE

ALARA COMMITTEE

Sections 7.1 and 7.2 identify the key elements of ALARA Implementation strategy
which should be included in the desian and to maonitor the achieved nerformance
against the desired targets. The review will be documented using the guideline
checklists {See Attachment C Checklist} to establish whether the assumptions in

Ao mimen oo ~mrrasad

Py P

the Uesiyii aie tuircui and to pIUVIdU fccduahl\ TOF qu..lle uqu'lUplllb'HL of plUpUbalb
and designs. Section 7.3 provides guidance for the preparation of presentation
materials which will be the content of the review.

7.1 DESIGN BASIS

7.1.2 Ensures that the design of new facilities or modifications of old facilities
include the following objectives:

A, Optimization methods shall be used to assure that occupational and
environmental exposure is maintained ALARA in developing and justifying
facility design and physical controls.
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7.0 PROCEDURE

B.

7.1.3

7.1.4

7.1.5

The aesign objective for controlling personnel exposure from external
sources of radiation in areas of continucus occupational occupancy (2000

hours per year} shall be to maintain exposure levels below an average of 0.5
mrem ner hour and as far helow this average as is reasonahly achievahle,

Exposure rate goals for potential exposure to a radiological worker shall be
developed as part of the Functional Requirements Document (FRD).

The design will control, reduce, or eliminate reieases of airborne radicactive
material to the workplace atmosphere, the surrounding environment and in
any situation, the inhaiation of such materiai by workers to ieveis that are
ALARA.

The aesign or modification of a facility and the selection of matenals shall
inctude features that facilitate operations, maintenance, decontamination;
and decommissioning.

The documentation prepared for submittal for review shall show that
alternatives were considered, and the proposed solution is reasonable.

Identification of ALARA administrative controls where engineered controls
are not raacanahla and nravida tha haecie far ramnllatarns comniianca chall he

fé& Not reasonad:ie ana prowvide 1TNe DasIs TOo7 reguiaiony compiiancea snas oe
provided.

7.2 DESIGN AND CONTROL

7.2.1

:-J
M
M

7.2.3

Ensures that measures have been taken to maintain radiation exposures in
controiled areas and releases to the environment as low as is reasonably
achievabie through facility and equipment design and administrative control.
The primary methods used shail be physical design features {e.g., filtration,
confinement, ventilation, remote handling, and shielding). Admimstrative
controls and procedural requirements shall be emploved only as supplemental
methods to time and distance alternatives to control radiation exposure.

Ensures that occupational dose Administrative Control Levels (ACLs) have

been established as far below the DOE occupational dose limit as is
reasonable when commencing a project.

Ensures that for specific activities where use of physical design features are
demonstrated to be impractical, administrative controls and procedural

the environment ALARA.
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7.0 PROCEDURE

7.2.4

7.2.5

Ensures that documentation submitted for review shows that alternatives

1A Irs biimboner Avmmmiies 1ame=
were considered, but that they would result in higher exposure, were

impractical, or were not reasonable. This documentation inciudes pertinent
information developed using ED-12-4003 and reviewed using £D-12-4010.

Ensures that management control for administrative procedures and
operating requirements that maintain ALARA design objectives for
occupational workers is identified.

7.3 PRESENTATION REQUIREMENTS

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.8

PROJECT ENGINEER

Utilizing the available information for the Facility/Project and the list of

Activities and SSCs generated previously, evaluate in accordance with the
ALARA process as shown in Attachment B.

Develop a summary description of the technical justification based on

M maAri At e Ansi i o] mam .-

LUNIDTI VAUIVE JoosUuiliipuuiio ailiu atialydes.

Note: Upon completion of Preliminary (Title ) Design, the Preliminary

Design Package inciuding ALARA Evaluations (as required) will be
submitted for ALARA Committee review.

As the Design develops, identify if any existing information requires
previously approved documents to be updated through change controi.
(See ED-12-5002 and PCS-012, Sge-3.7 & 3.8}

Provide a description of the anticipated improvements in the design.
Changes and improvements in the design should be documented and sent to
responsible organizations which initially provided design verification and
approved the ALARA evaluation.

Where key ALARA decisions are dependent upon acquisition of data, the
aiternate approaches shall identify how thresholds will be defined.

Identify how a record will be maintained which indicates the disposition of all
changes and improvements.
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8.0

2.0

10.2

10.3

10.4

RECORDS

The followina records will be generated as a resuit of this procedure:

8.1 Copies of the ALARA Committee actions. (Meeting minutes, goais, reports,
atc.}

8.2 All other correspondence directing action will be processed per Site
Procedure £0-12-5001,° cﬁgiﬁééﬁr_:gt\.ﬁﬁﬁuuuuw Libcument Controi? {See
3:61.

DRIVERS

3.1 RM-0012, "Quality Assurance Program”

9.2 RM-0015, "FEMP ALARA Requirements Manual."”

9.3 RM-0018, “Management Plan”

9.4 10 CFR Part 835, "Occupational Radiation Protection™

DEFINITIONS
Administrative Contic
below the regulatory li
collective dose.

Level - A numerical dose constraint established at a levsl
mits to administratively controf and help reduce individual and

As Low As Reasonably Achievable {ALARA) - An approach to radiological control to
manage and control exposures (individual and coilective) to the work force and to the
general public at levels as low as are reasonable, taking into account social,
technical, economic, practical and public policy considerations. As used in this
manual, ALARA is not a dose limit but a process that has the objective of attaining
doses to the worker, to the general public. or to the environment as far below the
applicable controlling iimits as is reasonably achievable.

ALARA Committee - A multi-disciplined forum that ensures the programmatic
elements of the ALARA program are implemented at the FEMP. The committee

etes mf a nhaw CAIH ar Q: renrasantative from "n:n Eunctional Areas and
LUIIDIDLB Wr O wiila - U URIILO W 1wl ivo e liIVIIQl MICOID aiidg

advisory members as requested by the committee with subordinate counterparts
participating on the Radiological Awareness Committee {RAC).

ALARA Process - A logical method for evaluating aiternative operations, processes,
and other measures,-for reducing exposures to radiation and emissions of radioactive
material into the environment, taking into account societal, environmental,
technological, economic, practical and public policy considerations to make a
judgement concerning the optimum level of protection.
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10.0 DEFINITIONS

10.06

10.07

10.08

o
o
[¢s]

—lb
O
._II.
<

10.11

10.12

10.13

Decommissioning - The process of closing and securing a nuclear facility, or
nuclear materials storage facility so as to provide adequaie protection from
radiation exposure and to isolate radioactive contamination from the human

environment.

Decontaminaticn - Process of removing radioactive contamination and materials
from personnel, equipment or areas.

Effiuent - Treated waste water or airborne emissions discharged into the
environment.

Engineering Controls (Physical Design Features) - Use of structures, systems,
and/or components to reduce dose, airborne emissions, and the spread of

radioactive materials using piping, containments, ventilation, fultratlon, or shielding.

n

acilities - Buildin ¥ es, systems and equipment,
and other fixed systems and equipment installed thereln outside plant, including
51te development features such as landscaping, roads, walks, and parking areas;

outside lighting and communication systems; cenirai utility plants; utilities supply
and distribution systems; and other physical plant features.

Occupationai Dose - The dose received by a person during employment in which
the person’s assigned duties involve exposure to radiation and to radicactive
material. Occupational dose does not include dose received from background
radiation, as a patient from medical practices, from voluntary participation in
medical research programs, or as a member of the public.

Optimization methodoiogy - A documented methodology which describes how the

factors affecting a protection decision, i.e., social, technical, economic, practicat,
and publie policy, are assioned values to compare detrimernt and banafit,

Radiological Awareness Committee (RAC) - A committee comprised of individuals
from project line supervision that are directly involved in remediation activities
and work in areas where radioactive material is stored or handled. The main
emphasis of the RAC is to promote the application of ALARA concepts and

practices in their respective functionai areas.

Reasonable - Considerations utilized during design basis development. Existing
administrative controls may already be far below trigger levels such that additional
costs for engineered controls would not be considered beneficial or reasonable.
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ATTACHMENT A

ALARA Review Committee

1. AUTHORIZATION

Formal committee to verify that requirermnents identified under 10 CFR 835 are

implemented. RM-0015, "ALARA Requirements Manuai" specifies functional
activities of this committee.

2.  MEMBERSHIP

Voting Members
Chair - Operations Team Leader

Engineering Design Functional Area - Provides engineering aspect on design.

S&H Functional Area - Provides safery as

Construction Functional Area - Provides field work aspect of requirements.
Quality Assurance Functional Area - Provides compliance aspect of requirements.

Environmental Protection Functional Area - Provides compliance aspect of
requirements.

Advisory Members (Example)
Facilities/Technical Department Manager - Provides technical discipiine expertise.

Project Representative - Provides project specific information.

Radiological Protection - Provides "RAD Protection” specific information.

e | MEIMDIIRA
3. UYURUIVE

All designated voting members or substitutes as approved by the chair shall be
present in order to constitute a working group.
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ATTACHMENT B

7.0

~J
-

7.2

7.3

{(Excerpt from RM-0015)

ALARA PROCESS

The ALARA process ensures the seiection of the optimum physical design features
and administrative controls which will eliminate, control, or mitigate the radiological
hazards that cause exposures to general employees, the public, and the environment.

It is emphasized that this is a flexible process and the effort should be commensurate
with the potential benefits. [f the difference in doses and costs associated with the
various options is small, the cost of a detailed analysis might not be warranted.
Similarly, if the difference in dose increments is large and the cost difference is smail,
or vice versa, the decision of alternatives could be obvious and very detailed

analyses are not justified. However, when costs, doses, and other impacts vary
significantly, more detailed analyses are needed. Whether the analyses are

quantitative or qualitative they must be documented.

The steps of the ALARA Process are:

A. Define the Objectives and Scope of the Issues to be Analyzed - State the
objectives of the project or proposal in terms that do not prejudge the means by
which the objective is to be achieved. Specify the radiological protection factors
to be included based on the anticipated radiological hazards expected.

B. I|dentify Protection Options - Generate options for achieving the objective: the aim
is to tind options which are both practicable and acceptable. This step provides a
strong incentive to consider only obvious solutions, however innovative
alternative options should also be considered. It also includes the elimination of
impractical options.

C. Estimate the Performance of the Options faor Each Radiological Protection Factor -
Analyze the options to identify their advantages and disadvantages. Use

quallLlLuuvc and L{uaillauvw methods when each are aﬁl‘afﬁﬁﬁafé iﬁCOr’;jOr'éie

judgmental criteria explicitly.

o

Anaiytical Solution - Present the resuits of the quantitative analysis of
Radiological Protection factors. Present the results of the evaiuations concisely
and objectively and in a format that can highlight the advantages and
disadvantages of each option. Do not combine the results of different
measurements and forecasts if this would obscure information that is important
to the decision.
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7.4

ATTACHMENT B (cont.)

E. Results of Optimization - Select the preferred ontions from the feasible ontions

=Ea e A I

The choice will depena on the weight given to the impacts and associated risks

and to the cost involved. Decision makers should be able to demonstrate that the
nrpfnrrnd ootion does not involve unacecentahle conseaiienceae ta tha snuvirameaant

........ e = Rl TR A e LA WIS DL Wl d g AW LIS SRR I L.

Inciude considerations of ali reievant factors whether treated qualitatively or
gquantitatively, together with judgement on relative weighting and the resuits of

mnmaidivity analucas ¢t salant tha rmee . o [ P Sy Iy

SENSIIVILY andi/YSSSs 10 S38ICCT recomimended IGUIUIUgiLdl aptimum.

F. Decision - Take account of the results of optimization and make the decision.
Scrutinize cioseiy the proposed detaiied physicai design features to ensure that no
hazards have been overlooked. It is a good practice to have the scrutiny done by
individuats who are independent of the original team.

G. Impiementation and Monitaring - Monitor the achieved performance against the
desired targets, especially those for environmental quality. Do this to establish
whether the assumptions in the design are correct and to provide feedback for
future development ot proposals and designs.

H. Maintain an Audit Trail - Record the basis for any choices or decisions through all
steps (i.e., the assumptions used, the details of evaluation procedures the

reliability and ongins of the data, the sffiliations of those involved in the analytica!

work and a record of those making the decision). Record, if possible, the reasons
for any departure from the recommended optimum.

ALARA requires judgment with respect to what is reasonably achievable. Factors
that relate to societal, technological, economic, and other public policy
considerations shali be evaiuated to the extent practicable in making such judgments.
The minimum factors to considered when applying ALARA to the environment shali
include:

A. The maximurmn dose to members of the public.

B. The collective dose to the population.

C. Alternative processes, such as aiternative treatments of discharge streams,
operating methods, or controls,

D. Doses for each process alternative.
E. Costs for each of the technological alternatives.
F. Examination of the changes in cost among aiternatives.

G. Changes in societal impact associated with process alternatives, e.g., differential
doses from various pathways.
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7.5

A quantitative cost-benefit analysis (e. g optimization) could be performed, given the
results of the considerations noted in 7.4, above. However, the parameters needed
to evaluate the cost-benefit analyses are difficuit to quantify, and evaluations
themselves can be expensive. Furthermore, the evaluations include many additional
assumptions, judgments, and iimitations that are often difficuit to refiect as
uncertainties in the analyses. Therefore, except for meeting requirements of the
National Environmental Policy Act, qualitative analyses are acceptable, in most
instances, for environmental ALARA judgments, especially where potential doses are
well beiow the dose limit. The basis for such judgments should be documented.
More detailed analyses should be considered if the dacisions might resuit in doses
that approach the dose limits.

Cost-benefit analysis is a decision-making tool that is used in conjunction with the
ALARA Process and allows for the comparison of viable radiation protection
practices, in monetary terms, in order to select the optimum radiation protectionis).

The basic components of a cost-benefit analysis are as folloy

are e
IS U Sos LR R R o R e - VVS.

A. Evaluation of all real or potential radiological hazards.

B. ldentification of viable radiation protection practices that will reduce, control, or
eliminate the hazards and their associated cost.

C. Estimation of the individual and collective dose for each viable option.

D. Equating the detriment associated with the anticipated exposure in monetary
terms for each viable option.

E. Comparison of the monetary costs (i.e., cost of the radiation protection and the
detriment of each option) to arrive at the optimum radiation protection practice.

F. Sensitivity analysis 1o compare subtle differences between the preferred option
and the other viable options. A sensitivity analys:s should be performed if the

Aatiare +h -
differences between the options are mino
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Title: ~ ALARA REVIEW | DOCUMENT NQ: ED-12-2007
Effective Date: 08/39/97 Revision No. 2

Compliance with (his procedure Is mendalocy while performing
the actvities' within fis stope. Only a cortrailed gapy may be
used in the perfarmante of work, Page 16 of 17

ATTACHMENT C (cont.)

8.4 ALARA EVALUATIONS
An ALARA evaluation shall be cenducted prior to commencing any non-routine or complex work activity that will cause
or has the potential to cause exposures to general employees, the public, or the environment. These evaluations are
necessary to ensure that the control measures originally selected for the activity are still adequate to maintain exposures
ALARA. An ALARA evaluation will include the following administrative tools.

DESCRIPTION APPLIES | COMPLIES COMMENTS
Y/N YIN

A.  Trigger Levels shall be established 10 identify conditions that may require
additional radiclogical control measures.

B, ALARA Assessments shall be performed for all non-routine or complex work
aclivities, during the Radiological Work Permutting process. The ALARA
Assessment will compare the current radiological conditions to established
trigger lavels such that if any trigger level is exceeded an evaluation by
Radiological Engineering is rayuired. If further implementation planmng 1s
required, it should identify how to update assessments during field work.

C. ALARA Reviews shall be performed by Radivlogical Engineering if any of the
established trigger levels are exceeded and (s (are) not addressed in the
documentation governing the activity {i.e., Work Plans, Health and Safety
Pians. eic.). This review shall be completed prior 1o commencing the
aclivity. The purpose of this review is to document, tf necessary, additional
radiological control measures in order to rmaintain exposures ALARA.

D. ALARA evaluations of potential environmental releases shall be conducted in
accordance with mmoﬂ guidénce on the implementation of ARARs,
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